recovered from the urethra in 30-50% of cases (Oriel & Ridgway 1982) . Postgonococcal urethritis is a persistent urethritis which develops in some men after the treatment of gonorrhoea with penicillin, spectinomycin or cephalosporins. C. trachomatis can be recovered from the urethra in up to 80% of cases (Richmond et al. 1972 ). If untreated, chlamydial infection of the urethra may spread and cause epididymitis; in some countries C. trachomatis causes this disease in young men more often than Neisseria gonorrhoeae (Berger et al. 1978) . The role of C. trachomatis, if any, in chronic 'abacterial' prostatitis is undecided. In women, infection of the genital tract by chlamydiae begins with a mucosal infection of the urethra and/or cervix. Cervical chlamydial disease may be inapparent, or present as a mucopurulent cervicitis (Rees et al. 1977) . Similarly, urethral infection in women may be symptomless, but there have been suggestions that C. trachomatis may be involved in the pathogenesis of the 'urethral syndrome' (Stamm et al. 1980) . Cervicitis caused by C. trachomatis may be complicated by endometritis and salpingitis due to ascent of the organisms through the genital tract. C. trachomatis has been demonstrated in the endometrium by culture of aspirated specimens; usually, but not invariably, a chlamydial infection of the cervix is also present (Mardh et al. 1981) . There is no doubt that, at least in some countries, C. trachomatis is an important cause of acute salpingitis (Mardh et al. 1977) . Perihepatitis due to chlamydial infection has also been reported (Wellner-Hanssen et al. 1981). Neonatal infection by C. trachomatis derived from the maternal genital tract during delivery is common: 22-60% of exposed infants develop chlamydial eye disease (Oriel & Ridgway 1982) , and in many countries inclusion conjunctivitis is the commonest form of nongonococcal ophthalmia neonatorum. Colonization of the pharynx by chlamydiae can occur in infants in the presence or absence of eye disease, but infection is not confined to the upper respiratory tract. A distinctive chlamydial pneumonia syndrome was first described by Beem & Saxon (1977) , and confirmed by many other workers. It presents between the fourth and twelfth week of life, and is characterized by a paroxysmal staccato cough, tachypnoea, eosinophilia and raised serum immunoglobulins. Radiography shows patchy alveolar infiltrates. C. trachomatis is recovered from nasopharyngeal and bronchotracheal aspirates, and very high antichlamydial IgG serum levels are found. The course of the disease if untreated is protracted, but the prognosis is usually good. Schachter et al. (1979) state that the risk of pneumonia in a baby exposed to chlamydial infection during delivery is between one-quarter and one-half of the risk of ophthalmia.
The chlamydial diseases described above are common in Europe and North America. In contrast, LGV is emphatically a Third World disease. It bears no resemblance to disorders caused by the genital strains of C. trachomatis, for infection by LGV immunotypes is predominantly of lymphatic tissue (Abrams 1968 ). After an incubation period of 2-4 weeks,' following sexual contact, a primary superficial ulcerative genital lesion appears, which usually heals rapidly. Infection of regional lymph nodes occurs early, and a chornic suppurative adenitis develops which heals slowly with much scarring. In women, involvement of perirectal tissues by LGV organisms may result in an anorectal syndrome, characterized by bloody diarrhoea and obstructive rectal symptoms.
.
Animal analogues to genital chlamydial infection C. psittaci is a common pathogen of birds and mammals, causing a wide variety of disease (Schachter & Dawson 1978) . In birds, infections are usually gastrointestinal, but may involve the respiratory tract. The most important manifestations of chlamydial disease in mammals are pneumonia, polyarthritis, conjunctivitis and abortion. Contagious abortion in sheep and cattle is of major economic importance, and may be sexually transmissible; it does not resemble any human disease. The agent of inclusion conjunctivitis of guinea pigs, on the other hand, can infect the male urethra, and the cervix, and sexual transmission has been demonstrated (Mount et al. 1973 ). C. psittaci does not cause any disease in animals which resembles human LGV.
Viral infections Papilloma virus
In man, genital warts (condylomata acuminata) is the commonest sexually transmitted virus disease. It is caused by a human papillomavirus (HPV). The virions are unenveloped particles, 45-55 nm in diameter, and the genome is a single molecule of double-stranded DNA (Andrewes et al. 1978) . Papillomaviruses have not yet been propagated in the laboratory. They infect many animal species, and some of the resulting diseases have been closely studied (e.g. the Shope papilloma of cotton-tail rabbits).
It was formerly believed that all human warts, whatever their site, were caused by the same virus. Recent studies, using molecular hybridization, restriction, endonuclease cleavage and gel electrophoresis techniques, have shown that there are in fact many subtypes of human HPV (zur Hausen et al. 1981) . HPV type 6 is specifically associated with genital warts.
Condylomata acuminata is a STD with an incubation period of about two months. In men it affects the penis, particularly the frenum, coronal sulcus and inner lining of the prepuce, and in women the vulva, vagina and cervix (Oriel 1971a) . Warts which are confined to the anus are particularly common in anoreceptive male homosexuals, and may spread to the anal canal (Oriel 1971b) . Anogenital condylomata acuminata are common, and their treatment occupies much time in clinics for STDs. Major complications are possible. Enlargement of the lesions during pregnancy is usual, and occasionally may be so great as to compromise successful delivery. Neoplastic transformation of condylomas of the penis, vulva and anus can occur. The destructive Buschke-Loewenstein tumour, which is clinically malignant but histologically benign, intraepithelial carcinoma and squamous-cell carcinoma have all been recorded (Oriel 1977) .
Within the last few years a subclinical form of wart virus infection of the cervix has been identified. These lesions can be described accurately only by colposcopy, and are associated with a characteristic cytological picture of 'koilocytotic atypia'. Their natural history is uncertain, but they are known to be common, they run a chronic course, and may be associated with intraepithelial neoplasia. The possible role of genital HPV in carcinoma of the cervix is currently being intensively studied (Meisels et al. 1982) . A hypothesis has recently been proposed (zur Hausen 1982) that human genital cancer results from a 'promoting' papillomavirus infection and 'initiating events', frequently caused by herpes simplex virus infections. These speculations increase the seriousness with which this common STD is now regarded.
Babies born to women with genital warts at the time of delivery may develop vulval or, rarely, penile lesions themselves. Of more interest and importance, however, is the association between maternal genital warts and multiple laryngeal papillomas in 'nfants and young children (Quick et al. 1980) . The HPV in these laryngeal tumours appears to be type 6.
Animal analogue: Bovine papillomavirus infections have been intensively studied (Jarrett et al. 1980) . Warts affecting the penis and vagina in cattle are well known and may be sexually transmissible. Unlike human genital warts they are often accompanied by warts of non-genital epithelia.
Herpes simplex virus
Herpes viruses are widespread among vertebrates; they have a predilection for ectodermal and lymphatic tissue. The virions are enveloped particles; the capsid is 85-110 nm in diameter and contains linear double stranded DNA (Dudgeon 1970) . Herpes simplex virus (HSV) is a common human pathogen, and two types can be distinguished in biological and serological test systems. Type I is particularly associated with infection of the mouth, keratitis, skin lesions above the waist and encephalitis, while type 2 is associated with genital and anal infections, skin lesions below the waist and meningitis. This clinical distinction is not absolute, as up to 60% of genital isolates may be of type I, presumably because infection has occurred through orogenital contact (Barton et al. 1982) .
Primary genital herpes is a STD with an incubation period (when it can be determined) of 7 days or less. Grouped vesicles appear first, but soon form multiple shallow tender ulcers. In men, the penis, scrotum and (in homosexuals) the anus are affected, and in women the vulva', vagina, cervix and anus. Inguinal lymphadenopathy occurs in 50% of primary herpes infections. In a few patients neurological complications occur -particularly meningitis and sacral radiculitis leading to retention of urine (Oates & Greenhouse 1978) . After a first attack of genital herpes, the virus persists in the dorsal root ganglia in a latent nonreplicating form and in most patients recurrences occur at varying intervals of time, often for many years. Vertical transmission of HSV2 to babies may occur during labour, and causes potentially serious neonatal disease, particularly if the mother has a primary infection (Hanshaw & Dudgeon 1978) .
The incidence of genital herpes is increasing in many countries, and the disease causes great concern to the general public, a concern which has been magnified by a series of newspaper articles and television programmes, some of which are ill-judged and alarmist. One of the greatest anxieties concerns the relationship between genital herpes and carcinoma of the cervix. That there is a relationship cannot be doubted, but its nature is not understood, and the pathogenesis of cervical carcinoma is in any case probably multifactorial (zur Hausen 1982) . It is the usual practice in clinics for STDs to advise women who h~ve had genital herpes or genital warts to have regular cervical cytology.
Animal analogues: Bovine coital exanthema (pustular vulvovaginitis) is a herpetic infection of cattle which closely resembles human genital herpes; like humans, infected cattle can shed virus indefinitely. It is interesting that the same virus causes rhinotracheitis in cattle (Brown & Bjornson 1959) . HSVI infections in humans involve the mouth, but the disease is spread by kissing rather than by droplet infection; HSV2 has been recovered from the pharynx following orogenital contact. Equine coital exanthema is an acute herpetic STD and there is no respiratory tract involvement (Pascoe et al. 1968 ).
Cytomegalovirus
Human infection with cytomegalovirus (CMV) is an example of a STD whose worst effects occur through infection of neonates. Nowadays, many adults are not immune to CMV, so that primary infection can occur during pregnancy; the maternal illness is usually mild or symptomless, but infection of the foetus prenatally or in the immediate postnatal period may lead to serious damage to the central nervous system (Harris 1975) . Evidence is accumulating that CMV infection is sexually transmissible in man. Repeated infection may be one factor in the pathogenesis of the immune compromise syndrome. of male· homosexuals (Durack 1981) .
No animal analogue of these varied manifestations of CMV infection in humans has been identified.
Poxvirus
Molluscum contagiosum is a harmless condition which is sometimes mistaken for warts. Its virus resembles other members of the poxvirus group. The eccentric nucleoid is 50-100 nm across and is believed to contain DNA. The virus has not yet been propagated in the laboratory. The lesions of the disease are pearly or flesh-coloured, raised and umbilicated, and are 2-5 mm in diameter. In children, molluscum contagiosum affects mostly the face and hands, but in young adults the disease is predominantly genital, occurring on the penis, vulva and perigenital tissues. This distribution, and the occasional appearance of the disease in sex partners, has led to its designation as a STD (Wilkin 1977) . The incubation period is uncertain, but may be between two and six weeks.
Animal analogue: Orf (contagious pustular dermatitis of sheep and goats) is caused by a poxvirus. The lesions commonly appear on the lips and mouth and resemble molluscum contagiosum, although they are larger and more extensive, and ulceration can occur. There is a genital form of orf which may be sexually transmissible. Balanoposthitis and vulvitis of sheep ('pizzle rot') is a related or perhaps identical disease (Tunnicliff 1949) .
Hepatitis
Hepatitis A is sexually transmissible through oral-anal contact among male homosexuals, but more emphasis has been given to hepatitis B, the important epidemiological role of sexual contact having been stressed recently. The frequency of hepatitis B surface antigen and its antibody is significantly higher in patients attending STD clinics than in control groups, and is higher in homosexual men (particularly if they are anoreceptive) than in heterosexuals (Fulford et al. 1973) . Some studies of prostitutes have indicated a relationship between the prevalence of antigen and the number of years spent in prostitution (Papaevangelou et al. 1974) .
Hepatitis B is potentially a serious disease, with sequels of chronic hepatitis, cirrhosis, and sometimes primary hepatocellular carcinoma. Many antigen carriers remain infectious to others for prolonged periods. The disease is a formidable health hazard to homosexual men, but it seems likely that immunization of this group by the recently-introduced vaccine will result in a fall in its incidence.
Animal analogue: An infection of a woodchuck (Marmota monax) colony in the Philadelphia zoo with a DNA virus which morphologically resembles the human hepatitis B virus has been described (Werner et al. 1979) ; the two viruses share a common core, but the surface antigens are unrelated. Nothing is known of the epidemiology of this viral infection, but it is noteworthy that one-quarter of these animals die of hepatocellular carcinoma.
Conclusions
The group of chlamydial and viral agents discussed in this paper are important causes of human STD. Many of them have substantial subclinical components so that patients may be symptomless but infectious, often for prolonged periods, thereby contributing to their spread. It is also plain that infection of neonates, a familiar occurrence with the 'classical' venereal diseases, is also common with the 'second generation' of STD. The number of cases of some of these infections seen in STD clinics in England in 1981 is shown in Table 2 , and gives an indication of the size of the problem. It must be remembered that these figures do not include patients treated by general practitioners, urologists, gynaecologists and dermatologists, members of the Armed Forces, or patients treated privately.
Many of these human STDs have counterparts in animals, and it is tempting to speculate on their evolution. Chlamydiae are believed to have originated as extracellular bacteria; these became 'leaky and biochemically degenerate', and subsequently underwent a series of adaptations to intracellular life. The next step was probably the divergence of C. trachomatis from C. psittaci, then of the LGV biovars from C. trachomatis (Moulder 1982) . For intracellular parasites, which chlamydiae had now become, transfer from one host to another is a perilous journey. Sexual transmission solves some of these problems; by so adapting, the 'genital' strains of C. trachomatis and C. psittaci evolved. Whether this happened before or after the species diverged is impossible to say. The evolutionary pathway of sexually transmitted viral infections may have been rather different. The origin of viruses is disputed, but Almeida & Waterson (1968) have proposed that they arose very early in the evolutionary process. Viruses are relatively' simple organisms, unlike bacteria with their complex enzyme systems and nucleic acids, and may be capable of only minor mutations. Virus diseases may thus have persisted relatively unchanged since primordial times. For viruses, as for chlamydiae, adaptation to sexual transmission confers great biological advantages and, once established, it is conceivable that viral STD persisted with only minor changes as the evolution of the species proceeded. The resemblances between some viral STDs in man and other animals is striking. If it were possible to observe the ancestral stock from which we all evolved, we might recognize some of the sexually transmitted viral infections in our remote forbears.
